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# 7flAitVcf. 7flAl^ a. m^o} av £ ^ ^^^1 ^S^^r, Sh£*fl 71*-* 

<*l ^ ^7l ^ ^ Aj-^-ofl -fr^n]-^ ^aj-^Jl, ^o)l 

wflel<H^6.s>H 3^ ^^4. 14 A i , -*7l -R-^ g 1 

JE. 4c 

HfleM, ElEf^- ALD 
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d^^V ^ ^. ^llS«o v ^ {Semi conductor memory device and method for 
manufacturing the same} 

£ la tfl^l £ lc^ ^sfl^ iiel ^*t71 ^tr ^ ^8* 

£ ,2^r ^2fl^| *flS.Bl ±7} 9] ^s.d\] trj-s. ^ J±<^^ ZLeflH^l 

4. 

S. 4a vfl^l £ 4c ^ loll rtf^. uVi^l -S*3* r 7l ^ 

i 6-^ ^Ajofl ioil o)-^. tiV£^ll ^)a^l 4i^£l i^ofl ofs- ^ 

#it» l±<^^r ^.eflH^^. 

£ 7^ ^ -^*H1 2<H1 «>£^ ^12. el ^}9] &^S.o)z)-. 

-5L^3 ^Jl ^-^-oii cjltr ^3 -g^- 

100 : a>£^l 71^ 110 : *]■-¥- ^ 
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120 : ftlM- 



130 : iMeHt ^2^-^- 



140 : ^^e) 



150 : ^ 



200 : 

<13> a. wvt^^. y> £ ^ Dfl2.e| i7f ^ zl ^lS^^l ^tr 3-5.5., J±^r 

^ 3^-8: nflS.e| o. ^ + oi^ *|] 

4i7> ^ n. 2J-*V ^Jolcf. 

<u> tiV£.^ll 4i*}-<*) ^7j-^ o}-^-, ^ifl«IH i^V7> Tg^M 

#±$\JL &t}. DRAMCdynamic random access memory) ^Ji* ^^r^ 

<15> ^ #^2) ^cflAlf]^ ^ o.sfe, (cylinder)^ ^ 
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<16> iEth ^HflSl ?fl3flA)Ei ft ^°_3.±r £E±r 

0N0(oxide-nitride-oxide)^-ol <^l-§-^ Jl ?ll*IM^i# ^-J± 

^>7) ^5Hb 3<H-£ 100A °j*>^ -B-^^ f^sftt ^4, 4M^r 

<18> <*\7]*\, S. la ifl*l £ lc» #2flo] e^-§- a>^-^ -B-^JLsL °l-g-S> 

^ MIS 7fl3flAlE^ afla^-g- ^^«l-7lS. *Vcf. 

<i9> .£ la* , Mh£*fl 7l^-(l0) #-^1 ^^j-^-B-, ^ 

^ ^£ ^e|^*H, ^ 3^(20)* ^th}. 
<20> cf-g-, S. lb°fl w>sf ^-o], ^ ^(20) S^<H1 

^5^(30 :Ta0x)* ^ 60A *f-v\)3. ^tb^. ^1^1, ^# ^>S}-^(30)^ ^ 

^ ^ 7fl>$d^7l <l^el(40)» 

<2i> zi^, 51 lc^l 51^1 € -t>5l-^-(30)^ ^ofl fl-g-^sj-, « 

<H. -M^CRu), «^(Pt), °lB]#(Ir) *rft ^s^-g- ^ ^i&t}. o] 

H, ^^ft *H*£ A Jit ^3HH CVD( chemical vapor 
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deposition) ^th=K zl^, ±$ ^zJ-sH, *}^-(50) 

<22> ZLeiM-, #71* ^efl 7)^ 5Hr4. 

(I)-^^-(V) ^(^M ^ s.^)^. ^« flJ± ^ > £ 2ofl £A]^ w)-<4 zVo] 

, -8r-£°fl 44 ¥-M 534. ^, £ 2^1 4\f>}#', ^ 25°C, 85 

°C g 125TC3L nfl, o)6\] Hl^l^H ¥^ 3^7} ^tfl£l&4. <>lfe ^-S. ^ 7 > 

^ €^(50) ^4tt 4%=4 ^7} S}-^4 HJ-^ AV^-BJ-OO)^ , £ 

3M4:n ^4:n. &4. 
<24> ^(voltage sweep) &°H:£, £ 3°fl 5.^1^ 44 , 

-§T ^]7>§>fe $|^6fl 45} 7\Z\ 4^- ^ ^ -g. J±°J4. Vil7>4W BH^i 

<3°H*1 Al^. -Aj ^=-4 ^oli 1- ^ ol 0.4, O] V|l7]-4 W. 401^^7}- 9)7}5\^ *f 

^ ^ ^(50)AJL, ^ ^(50)4 ^4(30)4 7^ ^-£-<M 4^4 

<25> <>H44, c^o] AV2}-4* A>-§-^^^. 3 o. > -A^ ^ 

4 ^^^4. 
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<27> zLelM-, z;}*^ <L>^^ ^ ^ j}^o] ^) , 3 

<28> ^3 7fl3flAlE^ ^ ^ ^JE 7fl^d^ ^ & 

^ ^-£^1 ^flael afl^sHr 

^ *fl^-sRr 5!o)4. 

<31> CfS. -5-*^ ^-7ltb 1&£*I) °fl£^ ±X}£\ ^2:^* *H^*Rr 

<32> a o V 7 )^. S.^^- ^^7] <H*}o}, i£tgo} tiVH^fl ^>fe, 

31 7l# #ofl *H?" ^3^, ^-^^o) ^A^cK ^ofl^r ^ 
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<35> at!-, £*H1 nd-€- ^£^1 oflS-el cf-§-^ £4. 

«V£^1 7l^Vofl ^ ^^g. tg^^g-, Aj. 7 l ^ Aj-«o,l o.^^ ^ 

3^ ^ Wfl^^^-i- "g^Bl^ E]^ A]-^ Aj-Wofl J\=4?& 2.^}±r Aj-Jf #^-§r 

<i^^*Vcf. ZL*, ^V 7 1 E| Bj-0- AV^n^ Aj-^ofl J=L E ^ ^h. ^o. tg^*^, Aj-J=L ^ 

<37> a o v 7 ) aJ-j^o. CVD 20 ifl^l 50A^ ^*fl^ t§s§Q ^ #4. 

<38> ^7] E) E)-^- A>2^^ fc^fe, #7l ^-g- ^.h.^ ^ ^ - 

°1* ^l* ^ SH** ^ 9X^. oV^-Bi, ^71 E]Ef^ Aj-^o^. 1Q ^ 

*1 50A2] ^fls. ^ 
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<39> SE^, £ Cf-E ^A}^ofl ttj-s- tiVH^l ^5-3 ^l^aj-^f, ti_Vj£^fl 7l 

^Hl ^ #^§: i^SVi, ^7} t}^- ^ ^o\) is\E.i3- *±3["-\Sr ^al-tbcf. <>H 

>H, <#7] f>\BT3- tifl^^#^S-A-] £) E)--g- >L>^# ^Wl^, B)Bf 

Cf. Zl^, ^71 ElEHr AVs}.^. a^o^ JjL^ ^^g. ^^5>JX, fPH*8t!- 

<40> o]nfl sj-H^ -M-^ ALD «<HH1 20 vflxl 50A ^si ^ ^cf. 

^2:*l-7l -B^SH;*] ^ojt^ SL^o)^ «il 

^^*V ^ . o]^ ^o] 4= ^ ^ aV^^l 71^-^ "^"o\] oic4> 

ej-ul 7)7fl£l^ ^^ofl, ^ f,o. ^.7) Cf^ ^ 5E£r 71^1 ^#*H 

<42> (^Ajofl 1) 

<43> _£ 4a ifl^l £ 4c^r oflael 4l7># AJ^^>71 ^jt!" ^ & 

-£ 5^ «V£^1 *ll5L^ 4i7]-o] ^ofl tr^ ¥^ iL<^fe 

zieflHol ji, £ 6^g- ^- «Vi^ll ^1-5. a) 417]-^ ^<y- i^ofl rr}-^. ^ ^ 
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< 44 > £ 4 a -i- 7]^r(100)ol ^l^^r. te^l 7l^-(100)^r J£^^l^ £ 

eitr ^£^1 7m(l00) ^°fl ^ ^d^-g- 350 vfl^l 450A ^*)lS. -g^tr^-. 

-g-W. ^ 3^-8- ^ ^ ^^H, ^^-(110)* *§^4. ^ 

3^(110) *fl 1 -n-^^-AS-Ai H^-l-f- ^51-^(120)* ^^tVcf. 

(120)^8: CVD «o v ^, ^-^1^ 0.5.^ MOCVD(metal organic CVDH1 ^Hfl-S.^ 

^-^-^1 20 ^fl*l 50A^1 ^-TflS 

^>5l-^-(130:Ti02)^- 1"^ ^ 10 50A^ ^TflJL f^t^. °H , 3^ aV^- 

^(130)^8: ° S V S^ W>2f ^ol, ElE}^- ^^(130)2) E]^(Ti)3|- *hL(0) *fl^- 

<46> ole^ e]e}-^ ^51-^(130)^: 200 vfl*l 500°C^ ^ ALDCatomic layer 

deposition) u o v ^-£-S *r °H, ALD ^s^USO)^ cf 

^ i£*l, tf-M e]eH=t iif ^tr^, 441- S 

£ ^ ^^-« ^l^*>ai, 44# ^^1, <i# #<H, iL#(0 3 )* 

^th}-§-, ^1 s)*l*H=- <^^^ «V4*H . 3^ ^>5r^(130)€- ^ 

5U^. 
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<47> iEt!:, ^^-(130)€: ^ 60 ^5L^ ^ -R-#-§r( e )^g- ^fl^^E^ 

-R-^# ^* 711^^1^ ^ o^cf. zie^q-, #71$ ^^Hr AV2j.^ (130) o. £ 

-?-<r*M*>, ^3 o. s ^ 7W7l 

<48> ZL* , e]eB3- #3-^(130) -£3-^(120)^ 7fl^^7l <g 

*1iM(140)« a>^^(120) ^^-(130)^ £3*1 «V^- ^-ol, 

^ ^A}6\]^ ti]^ ^^£]<>| ( JL^ol <gqV^. - o^cf. 0]^^ 

^^-(120) ^ E^^- ^5^(130)3 -fr^"^ 7fl^Al7]7l ^* 
*>?fl Sl^, f^M", ^# ^^-(120)5)- ^(110) AVolofl 

* ^=I<H £*l3j *1*M^ ^ XU, ¥^ 3^-7} ^cflAi^ 

^ ^ 750°C°]*h ofl-i- ^-o] 500 ifl^l 700°C^ ^ 20 40£-# 1*13 

(140)* SUSt!^. 

<49> £ 4c^^2f E)E]-^- a}-5}-^(130) ^ofl ^ *i^-g- 250 350 

^ ^s^l ^ SU^, ^HHH^r -M^r ^ ^ 

°}-%-f>}<%^. o^H, ^-71 #JjL ^ S.^, ^ ^Z])^ -f-Bfl^ ^>4i» 

-g-^H CVD ofl ^2fl^l^i£ &°], -¥-31^ ^ 

e)-"h" ^ ^-(130)^1 «flE]cH5. 2]-§-*H ^V^:*]:^. 
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<50> ZL^f , ^-g^^ ±$ Jf-g- ^E^*H, ^^-(150)* ^ olnfl ( E^E* 

W ^^(130)^ ^-Efl^-o.^. ^ #^-(150)4 ^H, aJ-j=l ^ 

(150)2] ^^o] w^s}*] £^4. n^, aj-w. ^^-(150)* ^ ^7}^ 350 

tfl^l 450 1 3 30^-^r fr<H*8 (curing) -gA^t}. 

<5i> o}^^-o) eJ-^ ^^(120)3r A o Vi r €^"(150) AHofl ^-^1^^ xVs^ 

(130)-i: 7fl7fl*V7l] 51 5*11 ^.©1, ^ ^^-^1 ^ ,g-jc* 25°C, 85°C 

32 125 "C^ ^sfAl ^t^iE, ^ ^^-7> 3711 ^cf. 

<53> ^AHlofl 6)*>^, E}-if-g- ^^-(120)3f Aj-Jf ^(150) A>o]ofl E]E}-^- 

^^•(130)^: 7fl7fl^H, ^ £^(150) ^a) a>4i*°1 i^-g. Aj-g). 

2) ^H7> #-5i£|<H, ^ ^ ^ £o]1 4=. ^ ^o]- ^ S.^ol 7 flA}£ 
<54> (^Ajdj] 2 ) 

<55> ^ 7^ AjAlc^l 2^1 v^M. a_V£^l nfls.^ ^j-o] ^Ajofl 14 

<56> £ 7 # t^H, ^(110) ^ofl E+^-g- AVSJ-^ -0.^^-cl o.A].^- -fj-^ 

°fl# !-<H s)-^ ^>5r^-(200)^- f^Hh=r. 5}-=^- a>5}-^(200)-^ 20 vfl*] 50 A ^13. 
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<f^M, *°1 ALD zl^, #3^(200) tf^-°fl 3^ 

4V3Wl30)-i- -a-^(130)^r ^-71 %V lij- ^-^tF ^ 

<57> ojo^, E]E]-^- AV2)-Ej-(130) ^ ^-H^ ^^(200)^- ^5}- ojtsl-o] ^ofl 

Ai <i^eltb e)eH5- ^5^(130) ^(150)^ ^t^. ^ 

(150)£ ^Alc^l 14 u}t7[^ ^^Mr, <^11- ^Efl^ol ^^cf. 

<58> ojnfl, ^-7loflA^ :£o] ( E] Ef^- ^ ( 130 H £ ^ # 

^"(150)4 33" sfHig- ^e]-(200)# -R-^^S. A}-g-s}ti e}£ # 

^(150)^ 51=^ M^-g- U-^m ^ 5£4. 

<59> o]^-oflA^ T^jS] W>Sf ^oj, Mj-^ofl 21^, -R-^, c^ll- Ej-ig-g- 

^ ^Hl, ^ ^H^l 4hM ^» 3^ 

<60> oloflrcj-^, Aj- 7] E^Ef^- <^*H ^ ^ *h&€ 

°1 -n-^i^ 41 » ^iM- ^ D -|AS ^sl^r ^J^l *K3:SH, -fi-^^flsl tq^S7> 
#4^£r #€- ¥^ ^fh ^ £r.£41 ^ ^ ^H3°l 7fl^l^rf. 

<61> Htb, 4>Sj-*l"g- ^^LS. Aj~g-^ ^-f , E] Ef-g- ^VsJ-^ol ^H^- 

^ ^ *d^- 33" ^Rj°l ^^}JEL3., £]xr^ ^o. ^ ol 

^. 
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1] 

»}^} 7]%; 

#7l «V£31 7l^H] s}^- 
#71 #-*fofl ^^s]^ 

#71 #JjL ^ A>olofl 7fl*]|Sl^ HflEl^^ , 

[^n 1 * 2] 

±7}. 

[^^8- 3] 

1 Sl^H, ^-71 -fr^^ #51-^-^1 ?A^r ^^SLsL f>}±r HVi^l *11 

[^T 1 * 4] 

4 1 %H1 £M^, #7l eIeBj- AV^.ov^ 10 ^ 5QA ^ 3* ^^AS 

[$^* 5] 

*fl 1 *oH] #71 5L*gQ #Sl^Bl^^, SEtt ?)^# 

#21-^-^] 53* *m ^i^l °fla^ ^7>. 
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6] 

[$^* 7] 

# 7 ] ^ #J=Lofl -fr^-g: =§^Kr ^1; 

#7i ^eHs- a]-^ g -fr^-a- 1*^*}^ #31; ^ 

#71 E]E^ #2}-^ #Jfofl ^4?* i^Rr #^f ^SRr ^-Tim 

*rfe 3^ ^-^^-5. *Hr ^£^1 ^lS-Bl i*r3 afl^^. 
8] 

7 %H1 5tl°H, -frS^-fr «8^*Kr #3l^r, 

#7l <5fJf #^-ofl Ej-mhf- #3^-i- CVDCchemical vapor deposition) *&*\ IS. 

^*Rr 5J^r f^^S «K£*11 Dflis] ^7>^ afla^. 

9] 

*D 7 %H1 #7] ^*Hr #>H*r, 

#71 k}^- #^-ofl sfH^ ^sj-^-i- ALDCatomic layer deposition) ^ AS 

^*Kr y A^> ^ uV^^j u)lS.Sl i7>^ 
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WW 10] 

*fl 7 &oH, -a-^^v^ 20 ifl*l 50 A ^MlS *i#*Rr 3* *> 

«V£^1 1£2] *1]S«cHl. 
[3^8" 11] 

*ll 7 *M 9X°1*}, #7) #3}-^ ALD ^ ^.S. ^.sKr 3^ ^iLS. 

^ aV^l ^S.sl ±X}2] . 
12] 

^1 11 %H1 5&°H, ^-71 ElEHr ^tSI-bv* *§#*Kr #31^-, 
(a) #71 -fj-*!^ #-^1 zl^ia- d^-fr ^*Hr ^1; 

(c) #71 #5M1# ^*Rf #31; 

(d) #7l * ^ iflJHfr sl^Rr ^Tfl; ^ 

(e) #7l (a) vfl*l (d) >2H^Rr #31-1- SL^Hfr ^3* ^8°. 
3. ^ al-i^l °flael ^7>s] ^ls^^. 

[^t^ 13] 

*fl 11 %H1 SU^H, #7l t^BBr #SKK8: 10 vfl^l 50A^ ^^Kr 
^-^1^.5. *}^r «V£^11 v\}3-?) ±7}2] *]2z*&^. 

[3^*8" 14] 

7 %H1 5U<>H, #7l ^£ ^^-^ev c£^r ^^-^r 

#s^A^ ^#*Rr 3# ^ S}^ ^2-2-1 ^Sl ^l^yj-^. 
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15] 

A}l»£]ir sl-q-^ ^-0.5. *§#*Rr -H^JLS. 5^ #3E*ll nflS.ti| ^>a) afl^^ . 
[^T 1 * 16] 

*fl 7 *<H1 &M*1, -8-71 #31^, #71 -fr^s] ^sh&jE a.cf ^ 

°)H SKr #£^1 ofls.^ ^7f^ 
17] 

*H 7 * 0 H1 5^1, #7l #^- «^*Hf #31 ^l^ofl, #71 a^S-g- #i 
«. ^71^011^ 350 ifl^l 450 fM^*Rr #31* n-1 i^Rr 

Sj-fe #£.*ll ollaei 4i7>^i ^ls^tl. 
[^t 1 * 18] 

#£L*ll 7lJflr#ofl ^ *§#*Rr #31; 

#7l sv-sf- 3^ #-M #3-^* f^^fe #31; 

#71 #^-# #-^1 aflBl^^o.^ ElEf^- #s]-^ ALD ^-2-3. ^^fe #31; 

#71 ElEl-^ #5^ * #2>^ ^S^Kr #31; 

#71 eIeHt #^-^1 ^l^ #^ 3*^-* *8#*Hr #31; ^ 

#71 ^H^Hr- #31* S^Kr 3# «h5E.*11 Dflasi ± 
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19] 

18 *<H1 SU^H, ^iM" CVD y o V ^^S. ^*Rr 3* 

^ ^l-S-e) ^]^°o v ^. 

20] 

*H 19 iHl 5a°H, ^# 20 vfl^l 50A *M|S ^*Kr 3J-§- ^- 

t}^ ^>s] ^lls« 0 v^. 

21] 

(a) ^-71 #JjLofl e}eHt #31; 

(b) ^>7l g vfl-!jL«. c^Tfl; 

(c) ^-71 a^^il a>sM1«- ^-#*Hr #7fl; 

(d) -#7l ^41- 3? ^« #?11; ^ 

(e) ^-7l ( a ) (d) #31* #4*Hr #31-1- £$-*H=- 3* ^3-2- 
22] 

31 21 sa^, # 7 ] ElEHf ^-2)-^ 10 vfl^l 50A^ ^lsL *§^*Rr 3* 

^.2.5. tfe #£31 "HS.e| ^>o] ^s^. 
[^n 1 * 23] 

31 18 *J-ofl #71 ^iM^e)^, ^-g-^ S^r 

^^o.s. <g^*Hr ^8.2.3. *fe #£31 3lJ2.e) ^ls« 6 ^. 
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24] 

»1 18 5a°W, #7) #7^, #7l #ig-§- #3}-^ ^^^S. iLtf 

25] 

*fl 18 %H1 &oH, #71 fPH^Kr #31*=-, 

#?1 #± S-*M*MM 350 Ml*l 450°C°-1 ^515. I^S^Hr 

£.3. #£^1 i7}2] ^]2:«o V ^. 

26] 

#71 S>Jf #^°fl *> = ^ #^^* ^*Hr #31 ; 

#71 Sl-H^ #2}-^ #-^1 HflSlol^O.^ B]^ ^S^-g- ^*Hr #711; 

#71 El^ ^Vs^ ^a-. xvsj-Bj-g. <i^el^ #7fl; 

#71 ElEBr #2}-^ #^-ofl ^tfl^ #^f ^*Rf #711; 3? 

#71 ^o^^ ci-Tili- 3-°r a>}±= #51*11 oflS.^ i 

27] 

*fl 26 5£°H, #71 #s)-BM- *g^*Rr #31^, 

#71 ^ ^ #-¥-^1 = ^ #2>^* ALD W°.3L ^*Rr 3i* ^8°_S 

#5i*fl oflaei 4i7>^ ^l^ty-^. 
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28] 

XI 27 1H1 &<>H, *V=^ 20 vflxl 50A ^l5L 3* ^f" 

^ «hE.X] °fl2.e| ^>^l ^l^wj-^ . 

29] 

XI 26 %H] &<X>H, #7} aVsj.^ ald h 0 ^o s s-^ic^ 

t}^ a>£Xl X1-2.&) ^l^w]-^ . 

30] 

XI 29 , ^1 *V3-*M- ^*Hr tfXlfe, 

(a) #7l ^VH^ W>H ^Ef^ ii f ^sHr #31; 

(b) ^-7l ^ ^» s)*l*Kr #X1; 

(c) ^71 s^ofl -tf-SMIl- #X1; 

(d) ^-7l ^ vfl^-* s]^^ ^711; £ 

(e) ^7l (a) ifl*l (d) #Xl* 3<X5i ^4*>fe #X]« S^Rr ^HJil 
3. ^ «K5E.X1 ^l^wj-^ . 

31] 

XI 29 %H1 ^71 E^Ef^- avs).^ 10 50A cq = ^ 

*}tt ^£X1 X]2.el ^12:^^. 
[^t** 32] 

XI 26 *<H1 5a<X*i, ^-71 ^ #^h8- ^^J- se^ *|#^ 

a_V5)-^-o.^ ^*Rr 3J^§- ^V^r *h£Xl ofla^ Tfl^aj-^. 

27-22 



1020030017074 #3 2003/8/21 

33] 

34] 

26 1M1 5a<>H, fM^SHr ^7])^, ^ .g^^HH 350 450°C^ 

^r£5. I^b^Rt #31-1- ^ 5L^Kr 3# *>fe «>;£*fl ^lsel ^12; 
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